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Abstract

Clownfish is a kind of marine ornamental fish with high ornamental value, and it is also one of the
few marine ornamental fish species that can be artificially bred. This experiment took Amphiprion
ocellaris, Premnas biaculeatus, and Premnas epigrammata as the research objects, and compared
their differences in egg conception, hatching rate, seedling emergence rate, hatching time and
breeding cycle. The results showed that the Premnas epigrammata had the largest number of eggs,
which was (2009.4 + 284.8), and the Amphiprion ocellaris had the minimum, which was (751.8 *
116.4) d. The hatching rate of fertilized eggs of Premnas biaculeatus was the highest, which was
(48.2 £ 32.9)%, and the black edged Amphiprion percula x Amphiprion ocellaris var was the lowest,
which was (11.0 * 9.0)%. The emergence rate of Premnas biaculeatus was the highest (31.9 *
31.4)%, and the black edged Amphiprion percula x Amphiprion ocellaris var was the lowest, which
was (10.3 % 8.5)%. The incubation time of Premnas biaculeatus was the shortest, which was (7.3 +
0.4) d, and the black edged Amphiprion percula x Amphiprion ocellaris var was the longest, which
was (8.3 * 1.2)%. The reproductive cycle of Premnas epigrammata was the longest, which was
(22.5 % 6.0) d, and that of Amphiprion ocellaris was the shortest, which was (12.6 * 3.1) d. Com-
bined with daily management, this study summarizes the seedling raising process of clownfish,
such as parent selection, nutrition enhancement, water quality regulation, fertilized egg incuba-
tion and seedling cultivation, which has a certain reference significance for the development of ar-
tificial breeding and breeding of clownfish.
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1. 518

T AROUL B A W B B K 2, DR 0ok B EE VR AR I B A K dek . ) A A B i
KM F L4 800 2, T EAFEHCE BNFIAEF AP [1]. BIRWEH AMERZ, (HlTIREEARRE,
HArmids Ew Wi, Bl AN T E 5 A /N B il £ (Pterophyllum scalare). /) T4 (Amphiprioninae). i
I (Hippocampus). i &E (Monodactylus sebae). #% 4:fi2(Gnathanodon speciosus). /D% 8] 7125, 2B A
JUMORL IR [2] . EEAR B, OB N T T LIREERARER B, LT REH B, kgt
RRAR A 77 B B AN R LA R T 6 oK, BORER 7 M AOW BRI T 874l S 8ok B AN T ETEH
5%. g7k E IS i Sk A LB 2], A ORAIE 1 28 RO 2 1) [R] I GBS SR AR R Se 3 T 4t, AR AT REFZ IR
BEMRE . B A AOW T AL XAl 3R 5 5 2 a e 23K B i Bk B 7R, AR R — E FUE S AT
S, AW T XK WL . JA. pH. WL i KM EREE, KRR
Mfn gy . RN, B K & A2l 2 kasill].

T KRS B AT TR 2%, LR ZIRAIRE NS F . VF2 S8 A 52 1 6 2 W i,
WIS IR ST B EA AR AR MR A g, MRS T2 NTE . B Z T E N
B, 0P AU ) TR SR AL B RGN o W AOW B AR LA R R IR, ) 1975 A2 F) 2005 4,
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et %

Y AOULBE #8157 G AN ot SO0 54 #1157 5 1) 1% 38K 3] 100% o i 70O B ik H 1R M 2001 4F (1) £ 0.21
f¢.% 0.48 103 TTILE] 2009 1 7 A23%TT. itk B ATHEAKL T 157 5y B0 U W 5 U8 52 5 AR 15%.
Ve 7KW 0.5 ) 28 Ty it bR AR b rh /N g KO B . BRI KO B 8 BRI Pl R FE il AR ik, R
WA IS B ANE B R, A HEE R R 1, gl 7Bk i AR A 2]

/N £ (Amphiprioninae) & XHAREE BN . BT H . AR SRR RR, 2 —FhIviiiEKE. CAE 28
P, —Fpok B BRI 67 )& (Premnas), 4K B XU & (Amphiprion) . A< SEE6 A H 21 (1) 9914 67 (Premnas
biaculeatus). 4xi&E4L/NH (Premnas epigrammata) & Bt 4 i J& £ 25, IRHE XU £ (Amphiprion ocellaris).
Il AT/ H . (Amphiprion percula) f 22 2 /)N H i (Amphiprion ocellaris var) J& T XU g

INHACEIFRAG 28 Fh, JEFREAG HREEXU4AE £ (Amphiprion ocellaris). [ & XU fi (Amphiprion
frenatus) XUty XU 1 (Amphiprion sebae) . 414 i (Premnas biaculeatus). & XU 1 (Amphiprion clarkii)
234 XU f4. (Amphiprion perideraion) . %% 7 XU 85 1 (Amphiprion latezonatus) . K R X4 f& (Amphiprion
ephippium). 7 0% £ (Amphiprion akallopisos). 75 X% #1.(Amphiprion sandaracinos). 5 & XU
(Amphiprion chrysopterus). =7 X5 ff.(Amphiprion tricinctus). 48 X4 1 (Amphiprion chrysogaster). —
5 XUHE F (Amphiprion bicinctus). K £ XU4E £ (Amphiprion  akindynos) 1 £ 3 XU 4. (Amphiprion cha-
gosensis) [1].

SEAG v FH B 16 /N T4 A5 R 22 6] (Premnas biaculeatus). 4:3i% 21/ H (Premnas epigrammata). AR 5 XX
& 1 (Amphiprion ocellaris). 24/ F /N H A (Amphiprion percula)f1 2 2 F /N H f (Amphiprion ocellaris
var). i EH(Premnas biaculeatus) il ZiE 4 /N H A, A 10~15 HOK, ZEAGEEM w. ARE VIR @
HRAE, A=FOOWNHTERS . BRI NEA KRl 57 TEn R, KPR, &
BN AR O REAE, SHEEmmael, ERaasmat. il fa6a%8, RIFEELNEH
RS0, EEATAEED B R TGRS HRBEXUHE (0 44 /N Ao ARTERRERT U R, ERE ARG AL,
A 3 kA EMN . oM TEHERTRTEX. Blar/NHALTHEA /N6, HEEThEE
—HURIR B OBERAE TR OO, BA T/ HEEGO R EROEREG, A0 TN X
RIROCHEIER . g R OIRAL, BEEKRIEEINE, &EZRNBEMEINEE, BT AT/ HAaEAR
B R, BRI .

NHEAFEMNGRX, BTHEX O, WEEMEEAEE, A5 5L EmIt, LAk
i, YIRS, B R A e 5 sh Y. BT OV E N AL, £ O T A B L,
L GRLE I BRSO 2 TE ON S5 ORI LR AL IF B B K AR E AL . /N H EG HURR I R AL, /N HAAE
FRASHIH A MEE R, RRAERT, R ot iR/ At 2k & MENE, AR RRAE L R Be RN EENE .
PEARTOR THEVE, SRS IaHAL . MR R AU T BURER, Aot — Rkt At 2 R B AR
T o HEPE /N oA R] DU 9 RENE, B DR AL 58 BMETE /N A TGRS [l R

2. MRS
2.1. #H

NH SR AT BT X KRN, 1788 B4 f(Brachionus rotundiformis). #5845 B 26 H
(Brachionus plicatilis). 7NEk# (Chlorella sp.) A1 i H (Artemia sp.) JP 3K B i [ 57 Fr i . ARFE i B0 X 45 51
oo 4 METHA G, ARINEE 1 &FA/N M x SIFEL/NHA ., HE 2 G x pomeE
i, A3 BUATF/NHAE x BAT/ANHA, HE 4 RFEXNEE < REEUE.

2.2. BB
ANHAEA K SR B T B AR, SR EE. KO, FERY. KESI I HK3]. L5
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EAEFRFHAAERMMEL, 5A0NE, wE 1, “—7 RFEKET . & EEME T EMOEIEE,
EEE R, GLAAK/N Y 60%45*45cm. THZ R4 1 — E MR, R HRZE IR K 255 % 3k % (Caulerpa
lentillifera) F14X 22 % (Chaetomorpaha sp.), W7K FEMEMES R 2R MR AR £ 55 v] i 21— 2 i
YER o[RS T2 A4 258 22 v /K YA /K R 2R FT AL 8 (Poecilia latipinna), X G2 17 5 7K B 1A AL
PEJE, St 2 BRI A R IR . B =2 BRI IE —ANREHKR O, H b g M,
WS, A—EHEEM. EEEEE TV RERE, WEE WA LTS, KRR EFLBFS,

H—MNKEILEBEAN TNEK RS KA A) UK, L€ @ B Z I LA BEs A%, BRil T
T AT KA . G & DX S B S RS, IXFE R R R KR AL R R, R B
A A R . ARV R B = 2 M K DR AR EL, /K OB E A ek, R SRR,
RELR A4 Jo8 e v, ) B 46T 5 B S 80 o P RS R, O (R A AL A A B S V5 VR K, BRI B 3 B 1 4 5 2%
ZRREFENY . B —KEIROKB S ZR B 6L, R EEHOK O K, SR R TR

Figure 1. Structure diagram of breeding facilities
1. EERELSHE

2.3. HiEALIE

B FEHEE A XGHAT IR, BB E. . a0t (A 0 B8 A .

b = R T RS2 INE x 100%

HER = =S REWAFIEFIZR IR x 100%

LR IR = Sdk H T — =00 H

B = MuoTiEM - EOGTEE

FIFH SPSS Statistics 17.0 %t F1 Microsoft Excel i f4%f SEEREAR AT G 1H 22 0, H t i e oot . 3%
P, BRI ME £ FrvEiR 2 (Mean £ S.D.) KR, P<0.05 NZEREE,

3. RS54
3.1 FRINABABEERER

M 1A, SEa/ D HAaHARaNIIERK, (20094 + 284.8)1, W35 m T HRBEXUHE A )E
(T HR BE XA 11, B T /N A X BB A TN A 4145 (P < 0.05), 1B [y il 26 6 Ja8 1) ol 2 B 21 & 2 57
AR FE(P >0.05). MOHE A0 )9(1930.6 £ 251.3)1, 5EINAT/NHM x BAT/INHEHEH
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et %

IRPEAEE G 7 . B AF/NHAE x BAT/NH LA RS 20 &0 00 & 53 51 4 (826.0
+105.3)1™. (751.8 £116.4)1, HAHIEZ MERANRE.

TR e R 20 £ 52 HE UR AL R e e, N(48.2 £ 32.9)%, i AT/NHM x BAT/NHAAHAE IR
fi%, M(11.0 £9.0)%, (HPUANHA Z AR ZE AR .

W 2 A R A, (319 £31.4)%, MIUAT/ANHMA x BAT/INHAHASHERREE, N
(10.3+85)%, (HIUANHAEZ TR ER AL,

TR WA A AR [ Bk, (7.3 £0.4) d, BILAT/NHMAxEAN TN AMA SR A 5K, N
(8.3+£1.2)%, {HPUANH A Z AL [ 2 R AR 2.

GBI H A E IR K, N(22.5+6.0)d, HRBEUAE i 4] & S0 A Wi, N(12.6 £3.1)d,
EPUANEH A 2 TR Ak 22 A B

Table 1. Egg-laying capacity, hatching rate, emergence rate, hatching time and reproductive cycle of different species of

clownfish
# 1 TEMENAERIIE. PR, HER. PR EFEER
s G AL H% T4 %% BEALMTT D ETEEN d
1 2009.4 + 284.8° 33.8+32.7° 31.9+31.4° 7.3+04° 225+6.0°
2 1930.6 + 251.3° 48.2 £32.9° 459 +31.9° 7.3+05° 15.3 £3.9°
3 826.0 + 105.3" 11.0 £9.0° 10.3 £85° 83+1.2° 175+25°
4 751.8 +116.4° 29.8 + 24.6° 28.4 +24.2° 81+15° 12.6 £3.1°

VE: AL 1R ABLUNILE x ABLUNILE UL 2 A WOBIAEEE x BOSARNE. AL 3R BILA T x B
AFNHE, S8 4 N RBIHEE x BBOOAR . % e L8 b B R R & 2 [ R AR B, F s
ARG 2R D%, BEKFP=005.

32. NHBEBIZRE

gia HEEHX N HE R AR, EIRmi. KBURTE. OB RILh e &5 F W L2
BEAT L4

3.2.1. FE@EESEN

M 5] ()5 £ B A K AE 7 om DAE L AR fant . G . S S REE R 4 B S frodk AT A\ DD
X4 BRI/ H A MERRE oAb R ARSE ot R B AT, KK — e ZERE /D HLA T RO, T YU AT
MEHENE B AL KRBT — L, RS MO R R, AR R OO R R B A
EHAE NS, BB RGBSR ST, HRCRAMEN B IX—#E, FEET . &EmxT
BRI 6 %t 5 RN H A, KA 4 FREREA G IR, SRINAE 1L &Ba /N H x &Ea/hHfEa, A
A2 BRI x BRI A 3 BILA TN x BA TN A 4 IRBEOE T x BB

3.2.2. FEEFBEL

R A S L iR R B R BE BT 7 AN LR 0 R RN A A R TR, IO S 1 2 AR B R B MR K R TR R
ME AR B RIOKEEERGAR A A5, S, B IR R ICE SRS, IR R YA R C HlK
TERL, 3 TR RSP, E-18C FAVRGRAE. BEILIRDEZ KRN, — KRR ER D, SManseh
WRYE R E AT AT AR . AR B AT AT K R R e . RS R B

3.2.3. S iERHEFE
ST D ERME B R A A AR A E B R, SR FEEAL I /NERE R, FEI )5 R i H P
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SRR F) i ERE T 4K

NERERR IR ACR ) AL 208 L i 55, BRI AN 1000 mL =Akeirh, e 4R B L
R R K . 1508 CHRVEYIREIR) — 15 12 BE R T, BCE /NEREE T RIRHIR B . BEIR —
RN TR I, OB KON AR, o KB A 155 1000 mL KA 1 mL (EREsin. il
P S B v K BRI B AW o B IR 2 9 A 3R [l P 283K TR A0 P T 3 — O, 8 G e T
MGG BRI, SRS . HHG AN E TR 55 H RIS R BB I Rerh
BIREG, AR IR IR . BRBULIRRE 1~-2 K.

R R TR N ORFR . A ARRIYT REE IR . ORI o 4K 5 5 A MK R 42 0o A kR B B B R
HE7K T P LR AT o K R B B R ER BV 75 o 7 100 mL /NREA thadb AT (R AP E 7%, Prlinig KA
i 50 mL. PRAERAIRE BURFEC R IEFRAA T, A DN E RIS, B4l ER, DA 2 A R
SEUNERERAL . AR BRI N BRI R A, ORI SRS RIS St FIRS WG
BORE R, IR ORI EGRG O], 125 SBWE. kIR REETMEM . 5T
RS, FEEIEIR K E— B A AR B K LRERK, R ERA EW5. ££ 2000 mL
RIHEFZ AR EAT R AU R 4R B TR, G B 2 i RIIR I /R B I KB R X a8 LKA, T8AE 20 L
M7 gL R IR, B IR AU I S AR IR A K (R A, TR L — IS A . B IR KA g /K
MO E, G 2 ) 3 AN, SRR R R R BRI RIR, R AERR, R
WG . BB, N RRA BB AE Ck, HKETE, SO RS DR RS R S5 . 458
RETHR| —EH L, FAFIOREE K, HINAERCIERREK, 2 K DRSS K BRIt
FERPOE S, HAERMIIRRE Z, HEFRHERS, TR

3.2.4. JEBRFIKFRIAIE

SR E R RKIE 11 LA 13 D 1R FUBL AR JaRT Kok B o R B R Gu 55 Hh 26 5 30%0~33%0s
KA 26~27°C; pH N 8.0~8.6; WAHER M EIKEMLT 0.1 mo/L: AR EIREMLT 0.2 mg/L: WEMEAE
7E 5 mg/L PA I B 3 KA RTINS IR R SR, R — K 2 8 1 . BBk 20% 95 R K,
NI R L 00K, DURRE R BARE .

3.25. FETIPEWIL

SEREEE NS M0 EH, 2 iia 8 TiEE . Aol Shme I A R AR 3 op
Fifg, om0 H, AR TR REU= I E . IXEE T F DS B AL T . A0 BT 2 T = B R
BRI 12 /NFYEEE, N Ve PUSTE IR R SRR, B S 2 UOE B AL AR R . IR B R S
FERNMHEAK, IR REAE, 29 27°C, IMASAES. BALE PR AT I — & A% okt
ghta K, BRI T . WAL R R, e R £ 2 58 R B K O AL 4EL, S ) S B R A2
FEIORRL. SRR AAE T BAG LT €, BB R) RS R R T iR . 4~5 K2 Je Al AFE 30 RLH R
RO FE N RS, 7R 5 RO6 AR AR SR, YA R AL . X BT AR ORBOH AR N E . E
PR KL T 7~10 Ko LR T 5:30 K EIEGHRGH BN BALET, H 2 ANLALEAA B, A5
WRHLAA, HHEMREEs . FBAT SRS R, A4l R HEEOR RS, BE Rk, iR
MsET:. M b 9:00 EAEWHLIEN, AWML, BOREAERERR, HRAEMIL, B RMEEFU L
B, AR 7:00 HEREAR, FH led JTIRA A ROCHE, Ji(Em . g aimiLE, B B, W)
HIHETF ORI AL ISP RL, THRORBUR LA, 7E O R Hhd Ak 5 3.

3.26. IEIEH
NI 1 o AR TR AR /N, s AE T AR e . W EE B KA 24 R BB &/ NER R R 3k i 12 h
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R AR A By, A ORER 10 NmL. 3 RImBWANInFE0E R AT i, frhf 5 R, MR
BN BT RTET AR, GREF B NmL B, DEZ RN, 10 Kn, B U4 FKRRK B, 1R L
IRESEI A E . RO AT = KJ5 /D TG — ROl IR IET, MU A 5 = KRG = RN SET i Ei 4L
THEH R

4. &g
4.1. LIE1SL

/N AR BRI KO S RS, AR A o AT T F R N LE A WS, AISE
BN HA P FEA A BT . A SRIR AT NS, FESEIR M PO/ N TR ARIAT TR
Z0, IFESLIERS EAIE L T LA RN A s A S B 2 5. N T8RN 2R
AR, EIR KB USRI ARG E R, NORMAEREII . BRI KB BRI
FCE . WAL N A B4l R A TR SR AL A VF 2 40T S R BRI A5 R . AN TE LI FE v
LA EEE, IWHFREREA L SRR HE RN RAEFRASMETERKERZ JLAE 70K 20N
HAA L H AL OSSR AK s 2T FUERIREAS 2 S B A E LBt 2 A KA, R P BERIBL R S
REMH DG, RSLR IS T R EeE A, AR S . fa 15 IR AR 2 E L
AHGEZESR, EROFFERE, SEERSBEOR, Hor I ZBE0k, R R 2 A AR
M. LSRRGS R, ANRESL RN, YA VFZ MO ENGE, WA EERA . BB
Beth FEAGILR W, SREERALSE, LGSR EEREASEA. AdiX SRR SR aR,
AT LUK Ja R AT B/ HA N T A LI B — 52 A 4 3

42 IpNEBATIEEMEEES

ENTR BN, K aR KRB R EE 260 R, KR, 2. pH. &A.
AR ERFIEER 2h. BT 5 & RS 5 THHIKE, HAREEM pH AN FER, A, IR ELAHER
AT LA 3z, BRI AEAE R DGR PERPRI AR 1) 2SR AR X BiiZ [5],  Whont SR B F S A1l
SRR SRR 2D o (HTEBFEAT B B R b, AR AR PRI 7K Y Bl R

NHEAE N EE KOS R, 2N QT T H N TEEME HEARMYIR. 1 AR5%E[6]
X 5 R4 £ (Amphiprion clarkii) (942 N\ Tog fa 55 5 A B 4R /N HL s s gk AT ot e, RN THE/NH
fop BN H R B AT, 6 180 HESH N T G op @ik bt uh, mIdtArixt.
AN A AE R FE iy /N H A SR 22 A 0E, SRR 50 TR . B S [S 1R R FIYRCER T 20/ H# (Amphiprion
frenatus) i N T B ok B2 vh R AH DG o 1 # ICTE O A 0 S50 b, 75 HITE(26 £ 1)°'C A 14 L 1 10 D %
5 AR, 2000 Ix A1 500 Ix Al HE g ARG O IE 2% A1 TR SRS IR AR B4 I TRDSE G L 52K O B9 A AR 49 i
A AT AR . 26°C SR IN. AZHRE IR AL AT o 2B K@ KR . B S [T &0 3% 1 4 0
1 NSRS BIREAG IR IR R B SRR B, DU i 2% 0 B SR L BE AR Ak 48 . Kok S [8] R I
AR R AT X0 /s H.(Amphiprion sebae)f T £ plid 2 J0 W 2 5o, (H R B 38R ADE IR [R] 2 1E A2,
£ 100 1x~1000 Ix & T A K FIE B R K.

43, NHBEERFEFKFERBESEAR

AR S5 [T R B A B2 X 3 W ARIA /K SR B EAT 1 e it Ak, DUISEEL /N AR RS N
TIRGE. WL E R K AR K IR B 2 A B A L RIS HDK R B %, &
AR T RE IR, GRS, SSREHIREBR N 6B ETRER, ZRAPMRET
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R, PREEEE T, AU E AR, EREL YR, EES S HS, AR
ARG B 10 N BIEMTRIEAMA 1 A KAA BRI LT TE RS, KRB IE e BT
PRI RACEE . 58 MK BRI KSR FE B AR b, 98/ W L DB B0, BT 1 G D Bt . 2R T
FELRE I BEARAE B ARG A KA R R K R iR 2 IR ER . AR H B E A ILE R IRSE
BRBT AT B ML SRR 1, e IS DR, R B s Ak . MR E RS, F=1/
A7 5000 RN, HAFEREIL 80%% o X THEIE RAMK . ST REFENK. B B4R i 52 HoK
JRASSE, AT 3 fiesdt 1 /)N T A0 SR K I Bl XL B 0 SR X RS AL IR B A

44 NHEREEFENL

B JUE BRI R B IR R R . Il R A R AS R 2 /D HE R IR B L IR E
FrmaoR, WO S EGEAERE H RRT = ROREIET, R R B B KA RN . 0 AR AE (10145 N TR
SN, AR AR LT, R N e R R 4 R R RE R R . IR TR AR,
NHEAATEGRAESBER KT A e R A, BRI 2 R AR h A e e B B (n st fa . IR
wEtaah . UBEAR . VO-RUEMIELTRN. 4R E SR AORMEHHERR A & o SRR & 208 = A
MR, BEA BT ER I B AT A S 23 o B SR [ 111 45 /N T SR SRR P B 8 I 2 &
BET AL b f21 B ST RD X PHORL (KD SR o T SR S5 [0 9 PR OUHTG f8{fe A IR N R B R Ik Wi ke 5 500, 2%
BB LI o MR AE 121070 12 Fis A EDRE XD HE R e, RIS . XSk Bk S
WRSkoty B RAF R R,

45 IpMABMRRBE

NHEGM R BRI B AR, DA EEHHANITEL. ~H
MMATEFTEIMEPRE, 245 CRIEEERINNA 10 Kffe ENXHZ 5 ReT T Em, I HAs
AFEIEARBEWE R T oK, PR E I AR BT MR AN BT 5T BA BRI T A M 14 e ta 95 13] .
AN AP R R YL, ZENSRBCE FRTERRAS R 12 1 55 K 3R A 240, AR 57 T AR FL b,
A FERHIE SRR AR I [14].

& H
T SR E AR R O A /E T H (6602418043)
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